Combination of 5-FU and IFNalpha enhances IFN signaling pathway and caspase-8 activity, resulting in marked apoptosis in hepatoma cell lines.
Interferon (IFN) combined with 5-Fluorouracil (5-FU) treatment has recently been reported to show beneficial effects in patients with advanced hepatocellular carcinoma. IFNalpha is usually provided for this combination therapy. In this study, we investigated the molecular mechanisms of apoptosis induction in hepatoma cell lines with IFNalpha and 5-FU combination therapy from the view point of 5-FU's additive effect on interferon-related signaling pathways. Five hepatoma cell lines (Hep3B, Huh7, HLE, PLC/PRF/5, and HepG2) were tested for apoptosis inducibility by IFNalpha in the absence or presence of 5-FU. Hep3B was the most apoptosis sensitive to IFN plus 5-FU treatment. The JAK/STAT pathway transcriptional factor ISRE was activated more synergistically when 5-FU was added to IFNalpha treatments. Caspase-3, -9, and especially caspase-8 activity was higher with IFN alpha plus 5-FU than IFN or 5-FU alone. Inhibition of caspase-8, -9, c-Jun N-terminal kinase (JNK), phosphatidylinositide 3-kinase (PI3K), and p38 mitogen-activated protein kinase (p38 MAPK) revealed that caspase-8 inhibition was the most effective at decreasing the apoptotic effects of IFN and/or 5-FU. In JAK1 and ISGF3gamma-silenced Hep3B cells, the apoptosis induction and caspase-8 activation levels by IFN, even in combination with 5-FU, were abrogated. In conclusion, caspase-8 is the most important factor that controls IFN and 5-FU-induced apoptosis in hepatoma cell lines.